A procedure is presented for the rapid screening of bacterial colonies to detect mutants unable to produce '4CO2 from a labeled precursor. The method is especially useful for mass screening for mutants that cannot be easily detected by their phenotypic characteristics.
The method described herein permits the rapid screening of many individual bacterial cultures for mutations in pathways producing 14CO2 by trapping the 14CO2 from each culture on paper saturated with barium hydroxide. This technique, combined with the procedures of Weiss and Milcarek (5) for the rapid isolation and cultivation of separate bacterial colonies in depression plates, permits the rapid screening of large numbers of separate colonies for the presence or absence of a given metabolic pathway producing CO2. The use of Ba(OH)2 paper takes advantage of the well-known insolubility of Bal4CO3, resulting in the fixation of 14CO2 immediately above the colony in which it was formed. All of our studies have been with Escherichia coli, but the same method could be used for other bacteria, yeast, or mammalian cells in culture.
The method is as follows. (vi) Place the paper on Kodak RP/R-54 X-ray film for 1 to 7 days, depending on the number of counts used. (For a 24-h exposure, the specific activity of the 14C-labeled substrate added should be sufficient to produce 1,000 dpm of Ba14CO3 above each well.) A typical radioautogram showing the use of the above method is presented in Fig. 1 . In this experiment L-[U-14C]methionine was added to the growth medium to detect mutants deficient in adenosylmethionine decarboxylase. The black spots are above the wild-type colonies, and the gray spots are above the mutants.
To screen for temperature-sensitive mutants, the following modification is suggested. The organisms are grown overnight without labeled substrate at the permissive temperature with limiting glucose (0.02%). Additional glucose is then added (it can be added with the stamping device used above, transferring ca. 3 ,ul of 20% glucose per well). The plate is then incubated at the permissive temperature for 1 h and at the nonpermissive temperature (e.g., 43°C) for 30 to 60 min; radioactive substrate (5 ,ul) is then added to each well with a repeating Hamilton syringe, and the plate is immediately covered with a piece of Ba(OH)2-impregnated paper. After further incubation for 2 h at the nonpermissive temperature, a radioautogram is prepared as described above.
This method can also be used to assay a reaction that does not produce 14CO2, provided that the product of the reaction can be coupled to another reaction that does produce "4CO2. (black spots) or that are deficient in this capability (light spots) because of a deficiency in adenosylmethionine decarboxylation. The culture medium contained 67 nmol ofL-[U-'4C]methionine (specific activity 2,000 dpm/nmol) per ml; incubation was at 37°C overnight. Exposure ofthe filterpaper to the X-ray film was for 1 week. The formation of "4CO2 is a result oftwo reactions, i.e., the conversion ofL-[U-'4C]methionine to adenosyl-[U-'4C]methionine and decarboxylation ofthe latter compound (6) . The mutant strain had a 95% decrease in adenosylmethionine decarboxylase activity. In other experiments, higher-specific-activity methionine was used, and overnight exposure of the radioautogram was sufficient. (Details of these studies will be reported separately [manuscript in preparation].) agmatine ureohydrolase, and the [14C]urea is excreted into the medium (2, 3). If urease is added to the growth medium, 14CO2 is formed (2) . We have used this method for detection of strains containing known mutations in agmatine ureohydrolase and have obtained patterns similar to those seen in Fig. 1 
